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CloudCube: Objective and Rationale

ÅCloudCube is developed under NASA ESTO Instrument Incubator Program (IIP)

Å Develop a compact, low-cost multifrequency (Ka-, W-, and G-band) 
millimeter-wave radar system for ESPA-class smallsatoperations using a 
flexible modular architecture that can be configured as different 
combinations of radar bands.  

ÅScience Objectives:

Å Obtain simultaneous cloud and precipitation vertical profiles at global-scale 

Å Observe internal storm processes and dynamics from space for the first time. 

Å Improve understanding on cloud dynamical and microphysical processes and 
their roles in cloud-climate feedback and severe weather.



CloudCube: Objective and Rationale

Comparison with heritage cloud/precipradarsRadar Parameters

The design of the electronics is constrained to mature solid-state components
integrated in a compact architecture compatible with SmallSataccommodations.
Suchdemandingpowerconsumptionandmassrequirementsset tight constrainson
the radardesignto meet the sciencerequirements.



Radar in a CubeSat (RainCube)

Å RainCube(Radar in a CubeSat)is a technology demonstration
missionto enableKa-band precipitation radar technologieson a
low-cost,quick-turnaroundplatform.

Å Sponsoredby b!{!ΩǎEarth ScienceTechnologyOffice (ESTO)
through the InVEST-15 program,RainCubedevelopeda 35.75 GHz
radarpayloadto operatewithin the 6U CubeSatform factor.

https://www.jpl.nasa.gov/cubesat/missions/raincube.php

Peral et al. (2018)

Tanelli, S. et al. (2019)



How do we achiever small size/low power?



Offset IQ Frequency Scheme

ÅThe Ka band oscillator is a free running oscillator, but since 
the same one is used for up and down conversion, then the 
only important parameters are low phase noise and drift by 
no more than a few MHz.

ÅThe ADC sampling rate is 24MHz, ensuring that the 
intermod products are not aliased into the signal band.

ÅThe filter in front of the ADCs suppresses any intermods
above 12MHz by over 60dB.Mixing 2 x LO 

image

Intermod
products

Intermod
products


